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7KLVSDSHU LQYHVWLJDWHVZKHWKHU WKHSRVLWLRQRIDGYHUESKUDVHV LQVHQWHQFHV


















PDQW WKURXJKD OLQJXLVWLF LQWHUYLHZ7RREVHUYHSKRQRORJLFDOYDULDWLRQ LW LV
QHFHVVDU\ WR UHFRUG RU WUDQVFULEH DQ LQIRUPDQW¶V XWWHUDQFHV 7KH OLQJXLVWLF
LQWHUYLHZ LV WKHUHIRUHZHOO VXLWHG IRUREVHUYLQJYDULDWLRQ LQYRFDEXODU\ DQG
DFFHQW7KLVWUDGLWLRQDODSSURDFKWRGDWDFROOHFWLRQKRZHYHUGRHVQRWDOZD\V










EHREVHUYHG DFURVV WKHPDQ\ UHJLVWHUV RI D ODQJXDJH LQFOXGLQJZULWWHQ DQG




















OLQJXLVWLFYDULDWLRQ ,W LV LPSRUWDQW WRQRWH WKDW WKLV ODUJHUVDPSOHVKRXOG LQ
FOXGHWKHODQJXDJHRIERWKVKRUWDQGORQJWHUPUHVLGHQWVGHVSLWHWKHIDFWWKDW
WUDGLWLRQDOGLDOHFWVXUYH\VRQO\FRQVLGHUWKHODQJXDJHRIORQJWHUPUHVLGHQWV

















FRQWLQXRXV JUDPPDWLFDO YDULDWLRQ KDYH EHHQ EDVHG RQ WKH+HOVLQNL&RUSXV
HJ 2MDQHQ  3HLWVDUD  PRVW QRWDEO\ E\ 2VVL ,QKDODLQHQ HJ
,QKDODLQHQ    D E0RUH UHFHQWO\ GLDOHFW VWXGLHV
KDYHEHHQEDVHGRQWKH)UHLEXUJ(QJOLVK'LDOHFW&RUSXVZKLFKFRQWDLQV





GLDOHFW YDULDWLRQ IROORZV WKH VDPH EDVLF W\SRORJLFDO SDWWHUQV WKDW DUH IRXQG






JUDPPDWLFDO YDULDWLRQ LQ ZULWWHQ 0RGHUQ 6WDQGDUG$PHULFDQ (QJOLVK 7KH















UHTXLUHV WKDW DGYDQFHG VWDWLVWLFDO WHFKQLTXHV EH DGRSWHG )LQDOO\ WKH UHVXOWV




























QRQSURIHVVLRQDO DXWKRUV IURP DFURVV WKH8QLWHG6WDWHVZKLFK DOORZV IRU D
FRUSXV FRQWDLQLQJ WKH ZULWLQJV RI D ODUJH DQG GLYHUVH VDPSOH RI$PHULFDQ
DXWKRUVWREHFRPSLOHG









































VHQWHG LQ)LJXUH7KHFLWLHV LQ WKHFRUSXVDUH UHODWLYHO\HYHQO\GLVWULEXWHG
DFURVVWKH8QLWHG6WDWHVWKH1RUWKHDVWDQG0LGZHVWDUHYHU\ZHOOUHSUHVHQWHG
DQGWKH6RXWKHDVW7H[DVDQGWKH:HVW&RDVWDUHZHOOUHSUHVHQWHG:KLOHFLWLHV
IURP DOO VWDWHV DUH LQFOXGHG WKHUH DUH JDSV LQ WKH0RXQWDLQ 6WDWHV DQG WKH
1RUWKHUQ3ODLQV7KHVHJDSV DUHGXHSULPDULO\ WR VSDUVH VHWWOHPHQW LQ WKHVH
UHJLRQV7KHUDPL¿FDWLRQRIKDYLQJWKHVHUHJLRQDOJDSVLVWKDWDQ\GLDOHFWSDW
WHUQVWKDWHQFRPSDVVWKHVHDUHDVPXVWEHLQWHUSUHWHGZLWKFDUHHVSHFLDOO\LQ
WKH VSDUVHO\ SRSXODWHG UHJLRQ HQFRPSDVVLQJ HDVWHUQ0RQWDQD QRUWKHDVWHUQ
:\RPLQJZHVWHUQ6RXWK'DNRWDDQG:HVWHUQ1HEUDVNDZKHUHQRFLWLHVDUH
UHSUHVHQWHG7KHFRUSXVDOVRLQFOXGHVPRVWPDMRUFLWLHVLQWKH8QLWHG6WDWHV
$FFRUGLQJ WR WKH  FHQVXV WKH WRS PHWURSROLWDQ DUHDV LQ WKH8QLWHG
6WDWHV DUH LQFOXGHG LQ WKH FRUSXV DQG WKH WRS PHWURSROLWDQ DUHDV LQ WKH





-DFNVRQ0LVVLVVLSSL DQG &KDWWDQRRJD 7HQQHVVHH$OO RI WKHVH FLWLHV ZHUH






1HZVEDQN WKH RQOLQH DUFKLYHV SURYLGHG E\ WKH QHZVSDSHU2QFH DQ RQOLQH
DUFKLYHZDVORFDWHGDQGDVHDUFKLQJVWUDWHJ\ZDVGHYLVHGWR¿QGOHWWHUVWRWKH
HGLWRULQWKDWDUFKLYHOHWWHUVWRWKHHGLWRUZHUHWKHQFRSLHGDQGSDVWHGPDQX
DOO\ LQWRD WH[WHGLWRU:KHQHYHUSRVVLEOH OHWWHUV IURPWKH\HDUV±
ZHUHWDUJHWHGIRUGRZQORDG+RZHYHUZKHQQHFHVVDU\OHWWHUVIURP௘±
ZHUH DOVR VDPSOHG LQ RUGHU WR LQFUHDVH WKH VL]H RI WKH VXEFRUSRUD 2QFH
























DUFKLYHZHE SDJH WKLV LQIRUPDWLRQZDV UHFRUGHG ,Q WKRVH FDVHVZKHUH WKH




VSOLW DJDLQ EDVHG RQ WKH E\OLQHPDUNLQJVZKLFK DW WKLV SRLQWZDV WKHPRVW
FRQVLVWHQWOHWWHUGHOLPLWHU8QIRUWXQDWHO\GLIIHUHQWQHZVSDSHUVLGHQWLI\E\OLQHV

























([WUDZKLWHVSDFHEHWZHHQZRUGV VHQWHQFHV DQGSDUDJUDSKVZDVGHOHWHG DV
ZHUH DOO WDEV9DULRXV SXQFWXDWLRQPDUNVZHUH DOVR VWDQGDUGL]HG LQFOXGLQJ
DSRVWURSKHVTXRWDWLRQPDUNVGDVKHVDQGHOOLSVHV%XOOHWVZHUHVWDQGDUGL]HG
DQGVHQWHQFH¿QDOSXQFWXDWLRQZDVDGGHGWRWKHHQGRIEXOOHWHGOLQHV,QDGGL
WLRQ VHQWHQFH ¿QDO SXQFWXDWLRQPDUNVZHUHPRYHG RXWVLGH RI DSRVWURSKHV

























RULJLQDWH IURPPXQLFLSDOLWLHV WKDW KDG FRQWULEXWHG WRR IHZ OHWWHUV WR IRUPD
VHSDUDWHVXEFRUSXV+RZHYHUEHFDXVH OHWWHUVZHUHVRUWHGE\&%6$ OHWWHUV
IURPPDQ\XQGHUUHSUHVHQWHGFLWLHVFRXOGEH LQFOXGHG LQ WKHFRUSXVDV WKH\
ZHUH SDUW RI ODUJHU&%6$V/HWWHUVZHUH DXWRPDWLFDOO\ VRUWHGE\&%6$E\
FURVVUHIHUHQFLQJDOLVWRIDOOWKHFLWLHVDQGFRXQWLHVLQWKH8QLWHG6WDWHVFRP
SLOHGE\WKH8QLWHG6WDWHV3RVWDO6HUYLFHZLWKDOLVWRIDOO&%6$VLQWKH8QLWHG
6WDWHV DQG WKHLU DVVRFLDWHG FRXQWLHV FRPSLOHG E\ WKH8QLWHG6WDWHV&HQVXV










WDQ GLYLVLRQV EHFDXVH D VXI¿FLHQW QXPEHU RI OHWWHUV RULJLQDWHG IURP HDFK
&UHDWLQJFRUSRUDWKDWUHSUHVHQWPHWURSROLWDQGLYLVLRQVLQFUHDVHGWKHQXPEHURI
















7KH HQWLUH FRUSXV FRQWDLQV ZRUGV7KHPHDQ VXEFRUSXV VL]H LQ
ZRUGVLVZRUGV7KHVL]HRIWKHFLW\VXEFRUSRUDUDQJHVIURP
ZRUGV 2PDKD WR  ZRUGV ௘1DVKYLOOH 7KH HQWLUH FRUSXV FRQWDLQV
OHWWHUVWRWKHHGLWRU7KHPHDQVXEFRUSXVVL]HLQOHWWHUVLVOHWWHUV
7KHVL]HRIFLW\VXEFRUSRUDUDQJHVIURPOHWWHUV6SULQJ¿HOG0LVVRXULWR








 FLW\ VXEFRUSRUD$GYHUE SRVLWLRQZDV FKRVHQ EHFDXVH WKH JRDO RI WKLV
VWXG\LVWRWHVWLIFRQWLQXRXVJUDPPDWLFDOYDULDWLRQLVUHJLRQDOO\SDWWHUQHGLQ
ZULWWHQ6WDQGDUG(QJOLVKDQGDGYHUESRVLWLRQLVDIRUPRIFRQWLQXRXVJUDP
PDWLFDOYDULDWLRQ WKDW LV UHODWLYHO\ IUHTXHQWDQGYDULDEOH LQZULWWHQ6WDQGDUG
$PHULFDQ(QJOLVK&RQWLQXRXVJUDPPDWLFDOYDULDEOHVVXFKDVDGYHUESRVLWLRQ
DUHQRWXVXDOO\DQDO\]HGLQ$PHULFDQGLDOHFWRORJ\ZKLFKKDVIRFXVHGLQVWHDG
RQ FDWHJRULFDO IRUPV RI OH[LFDO DQG SKRQRORJLFDO YDULDWLRQ ,Q D WUDGLWLRQDO
FDWHJRULFDODQDO\VLVRIUHJLRQDOOLQJXLVWLFYDULDWLRQHDFKORFDWLRQLVDVVRFLDWHG
ZLWKRQO\RQHRIWKHYDULDQWVRIDOLQJXLVWLFYDULDEOHHJDORFDWLRQXVHVWKH
WHUP VSLJRW RU IDXFHW EXW QRW ERWK +RZHYHU LQ D FRQWLQXRXV DQDO\VLV RI























































































 &XUUHQWO\DGROHVFHQWVDUH WUDQVIHUUHG WRIDFLOLWLHV LQ5DOHLJK-DFNVRQ
YLOOHHWF:LOPLQJWRQ6WDU1HZV1RYHPEHU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 $OVR WKHUH LVD UHXVHFHQWHUDW WKH%ORRPLQJWRQ LQWHUFKDQJH IRU\RXU
SODQWPDWHULDOV6W*HRUJH6SHFWUXP0D\
 ,IDSHUVRQLVLQWKH8QLWHG6WDWHVLOOHJDOO\WKHQDQ\PLQRUFKLOGUHQ±
UHJDUGOHVV RI ZKHUH WKH\ ZHUH ERUQ ± VKRXOG EH FRQVLGHUHG LOOHJDO
LPPLJUDQWVDOVR+RXVWRQ&KURQLFOH2FWREHU























HDFKYDULDEOH ORFDO VSDWLDO DXWRFRUUHODWLRQZDVPHDVXUHGXVLQJ ORFDO*HWLV
2UG*L2UGDQG*HWLV













































WKDW QHLJKERULQJ GDWD SRLQWV WHQG WR KDYH GLIIHUHQW YDOXHV DQ LQVLJQL¿FDQW
YDOXHDSSURDFKLQJ]HURLQGLFDWHVWKDWQHLJKERULQJGDWDSRLQWVWHQGWRKDYH
UDQGRPYDOXHVDQGDVLJQL¿FDQWSRVLWLYHYDOXHLQGLFDWHVWKDWQHLJKERULQJGDWD
SRLQWV WHQG WR KDYH VLPLODU YDOXHV ,Q RUGHU WR LQWHUSUHW WKH YDOXH RI JOREDO
0RUDQ¶V,DVWDQGDUGL]HG]VFRUHZDVREWDLQHG7KH]VFRUHZDVLQWHUSUHWHG
DVVLJQL¿FDQWLILWZDVODUJHUWKDQRUHTXDOWREHFDXVHWKLV]VFRUHFRU
UHVSRQGV WR D DOSKD OHYHOZKLFKZDV VHOHFWHGEHFDXVH WKHUH DUH VHYHQ
YDULDEOHVEHLQJDQDO\]HGUHTXLULQJWKDWDVWDQGDUGDOSKDOHYHOEHDGMXVWHG
XVLQJ WKH %RQIHUURQL FRUUHFWLRQ / $ VLJQL¿FDQW SRVLWLYH ]
VFRUH IRUJOREDO0RUDQ¶V , LQGLFDWHV WKDWQHLJKERULQJ ORFDWLRQVKDYHVLPLODU
YDOXHVDWDJUHDWHUGHJUHHWKDQZRXOGEHH[SHFWHGE\FKDQFH
,QDGGLWLRQ WRPHDVXULQJJOREDOVSDWLDODXWRFRUUHODWLRQ ORFDOVSDWLDODXWR





ZKLFK WKDWSDUWLFXODU ORFDWLRQ LVDSDUWRIDKLJKRU ORZYDOXHFOXVWHU LQ WKH
GLVWULEXWLRQRIWKDWYDULDEOH7KHVWDWLVWLFORFDO*HWLV2UG*L2UGDQG*HWLV
ZDVXVHGWRPHDVXUHORFDOVSDWLDODXWRFRUUHODWLRQIRUHDFKORFDWLRQIRU
HDFKYDULDEOHE\FRPSDULQJ WKHYDOXHRI WKHYDULDEOH DW WKDW ORFDWLRQ WR WKH
YDOXH RI WKH YDULDEOH DW RWKHU ORFDWLRQV LQ RUGHU WR GHWHUPLQH WKH GHJUHH WR
ZKLFK WKDW ORFDWLRQ LV DPHPEHU RI D FOXVWHU RI KLJK RU ORZ YDOXHV 7KH

















































































GLVWULEXWLRQ RI KRZHYHU SRVLWLRQ /RZ YDOXHV ZHUH IRXQG WR FOXVWHU LQ WKH
1RUWKHDVWDQGWRDOHVVHUH[WHQWDFURVVWKH0LGZHVWLQGLFDWLQJWKDWVHQWHQFH




















GRHV QRW H[KLELW VLJQL¿FDQW DXWRFRUUHODWLRQ DFURVV WKH  FLW\ VXEFRUSRUD
DW WKHJOREDO OHYHODV LQGLFDWHGE\DQ LQVLJQL¿FDQWSRVLWLYHYDOXHIRUJOREDO
0RUDQ¶V , ,  S  )LJXUH  PDSV WKH ORFDO *HWLV2UG *L





























GHJUHHZLWK ODQJXDJHRI WKH UHVW RI WKH8QLWHG6WDWHV HVSHFLDOO\ WKH6RXWK




KRZHYHUDQGDOVRDUH UHODWLYHO\ IUHTXHQW LQ WKH1RUWKHDVW DQG WKH0LGZHVW
$OWKRXJK LWGRHVQRWH[KLELWD VWDWLVWLFDOO\VLJQL¿FDQW OHYHORIJOREDO VSDWLDO
DXWRFRUUHODWLRQWHPSRUDODGYHUESRVLWLRQDOVRH[KLELWVDVLPLODUSDWWHUQ6HQ
































SKRQRORJLFDO GLIIHUHQFHV EHWZHHQ WKH ODQJXDJH RI WKH1RUWK DQG WKH 6RXWK
LQ WKH HDVWHUQ 8QLWHG 6WDWHV HJ .XUDWK $WZRRG  .XUDWK DQG


























FLDOO\ IURP1HZ<RUN DQG 3HQQV\OYDQLD LQWR9LUJLQLD DQG 1RUWK &DUROLQD
3HUU\86&HQVXV%XUHDX7KLVPLJUDWLRQIURPWKH1RUWKHDVW
GLDOHFW UHJLRQKDV XQGRXEWHGO\ DIIHFWHG WKH ODQJXDJHRI9LUJLQLD DQG1RUWK
&DUROLQDDQGLVWKXVPRVWOLNHO\UHVSRQVLEOHIRUWKHVRXWKZDUGH[SDQVLRQRI






SDWWHUQV DUHQRW WKHRQO\GHWHUPLQDQWRI UHJLRQDO OLQJXLVWLFYDULDWLRQ DV WKH
UHVXOWVRIWKLVVWXG\GHPRQVWUDWH
$VLGHIURPWKHSXUHO\UHJLRQDOOLQJXLVWLFSDWWHUQVLGHQWL¿HGE\WKLVVWXG\DQ
















 ,W LV XQFOHDU KRZHYHU ZK\ WKH RWKHU WZR DGYHUE VSOLWWLQJ YDULDEOHV
DQDO\]HGLQWKLVVWXG\ZKLFKGRQRWH[KLELWVLJQL¿FDQWUHJLRQDOSDWWHUQVGRQRW
IROORZDVLPLODUSDWWHUQ7KLVUHJLRQDOIRUPDOLW\SDWWHUQDOVRVHHPVWRPDNH















WDQW EHFDXVH LW KDVEHHQ DVVXPHG WKDW UHJLRQDOYDULDWLRQ DQG VRFLROLQJXLVWLF
YDULDWLRQ LQ JHQHUDO FDQQRW H[LVW LQ VXFK IRUPDO UHJLVWHUV 6FKQHLGHU 
HVSHFLDOO\ ZULWWHQ ODQJXDJH 0RUH JHQHUDOO\ WKHVH ¿QGLQJV LPSO\ WKDW WKH
H[WHQWRIUHJLRQDOOLQJXLVWLFYDULDWLRQLVPXFKJUHDWHUWKDQKDVEHHQSUHYLRXVO\
DVVXPHG ,QGHHG EHFDXVHZHNQRZ WKDW UHJLRQDO OLQJXLVWLF YDULDWLRQ H[LVWV
EDVHG RQ D ORQJ KLVWRU\ RI UHJLRQDO GLDOHFW VWXGLHV LW VHHPV WKDW WKH PRVW
LPSRUWDQWWDVNLQPRGHUQGLDOHFWRORJ\LVWRLGHQWLI\WKHOLPLWVRIUHJLRQDOOLQ
JXLVWLFYDULDWLRQ±WRGHWHUPLQHMXVWKRZSHUYDVLYHUHJLRQDOOLQJXLVWLFYDULD
WLRQ LV LQ QDWXUDO ODQJXDJH$V WKLV VWXG\ KDV GHPRQVWUDWHG D FRUSXVEDVHG
DSSURDFKWRGDWDFROOHFWLRQFRXSOHGZLWKDVWDWLVWLFDODSSURDFKWRGDWDDQDO








































VHUYH UHGXFH DGGUHVV WKDQN FKHFN VKDUH ¿JKW LGHQWLI\ KHDU H[SUHVV VKRZ FRQGHPQ






GHPRQVWUDWH VWRS FRYHU GLVDJUHH KDQGOH PHHW GHIHQG KROG DOORZ HQIRUFH VHSDUDWH
EHJLQ LPSURYH SXW GLVFXVV DWWDFN GLVUHJDUG UHPRYH NLOO GLVSOD\ FRQVLGHU SXUVXH








GUXQN GXJ GZHOW HDWHQ IDOOHQ IHG IHOO IHOW ÀHG ÀHZ ÀRZQ ÀXQJ IRUEDGH IRUELGGHQ
IRUHEDGHIRUHELGGHQIRUHFDVWIRUHVDZIRUHVHHQIRUHWROGIRUJDYHIRUJLYHQIRUJRWIRUJRW
WHQIRXJKWIRXQGIUR]HIUR]HQJDYHJLYHQJRQHJRWJRWWHQJUHZJURZQKHDUGKHOGKLG
KLGGHQKLWKXQJKXUW NHSW NQHDOW NQHZNQLW NQRZQ ODLG ODLQ OD\ OHDQW OHDQW OHDSW





































WKHYDULDEOHDWORFDWLRQM[Ø LV WKHPHDQIRUWKHYDULDEOHDFURVVDOO ORFDWLRQVDQGZLM LVWKH
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WKHYDULDEOHDWORFDWLRQM[Ø LVWKHPHDQIRUWKHYDULDEOHDFURVVDOO ORFDWLRQVDQGZLM LVWKH
YDOXHRIWKHVSDWLDOZHLJKWLQJIXQFWLRQIRUWKHFRPSDULVRQRIORFDWLRQ[LDQG[MZLM LIGLM
PLOHVZLM LIGLM!PLOHVRUL M
 7KH *HWLV2UG*L PDSV DVVRFLDWH HDFK ORFDWLRQ ZLWK RQH RI VHYHQ OHYHOV RI ]VFRUHV














































































.RUWPDQQ %HUQG HG  'LDOHFWRORJ\ PHHWV W\SRORJ\ 'LDOHFW JUDPPDU IURP D FURVV
OLQJXLVWLFSHUVSHFWLYH%HUOLQ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